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<210> SEQ ID NO 4

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer sequence

<400> SEQUENCE: 4

tgtatcgaat tccaagcaga ag

<210> SEQ ID NO 5

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer sequence

<400> SEQUENCE: 5

tctgtetect tectettect aca

<210> SEQ ID NO 6

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer sequence

<400> SEQUENCE: 6

aaccagcect gtegtetet

<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer sequence

<400> SEQUENCE: 7

aatgatacgg cgaccaccga

<210> SEQ ID NO 8

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer sequence

<400> SEQUENCE: 8

caagcagaag acggcatacg a
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1.-38. (canceled)

39. A method comprising:

(a) providing a plurality of circulating DNA molecules
obtained from a patient sample;

(b) ligating the circulating DNA molecules to cypher
polynucleotides to form double-stranded cypher-target
nucleic acid complexes, wherein:

(1) the cypher polynucleotides comprise identifier tags
selected from a plurality of distinct identifier tag
sequences;

(ii) at least two of the identifier tags are identical in
sequence and are ligated to different circulating

DNA molecules, thereby non-uniquely tagging the
different circulating DNA molecules; and

(iii) an identifier tag alone or in combination with an
end of a circulating DNA molecule uniquely identi-
fies a cypher-target nucleic acid complex;

(c) amplifying the cypher-target nucleic acid complexes
to produce a corresponding plurality of cypher-target
amplification products;

(d) sequencing the cypher-target amplification products to
produce a plurality of sequencing reads;

(e) grouping the sequencing reads into groups, each of the
groups comprising the same identifier tag sequence and
the same circulating DNA end sequences, wherein each



